Abstract. Radiocarbon is a critical constraint on our estimates of the timescales of soil carbon cycling that can aid in identifying mechanisms of carbon stabilization and destabilization, and improve forecast of soil carbon response to management or environmental change. Despite the wealth of soil radiocarbon data that has been reported over the past 75 years, the ability to apply these data to global scale questions is limited by our capacity to synthesis and compare measurements generated using a variety of methods. Here we describe the International Soil Radiocarbon Database (ISRaD, soilradiocarbon.org), an open-source archive of soils data that include data from bulk soils, or "whole-soils"; distinct soil carbon pools isolated in the laboratory by a variety of soil fractionation methods; samples of soil gas or water collected interstitially from within an intact soil profile; CO2 gas isolated from laboratory soil incubations; and fluxes collected in situ from a soil surface. The core of ISRaD is a relational database structured around individual datasets (entries) and organized hierarchically to report soil radiocarbon data, measured at different physical and temporal scales, as well as other soil or environmental properties that may also be measured at one or more levels of the hierarchy that may assist with interpretation and context. Anyone may contribute their own data to the database by entering it into the ISRaD template and subjecting it to quality assurance protocols. ISRaD can be accessed through: (1) a web-based interface, (2) an R package (ISRaD), or (3) direct access to code and data through the GitHub repository, which hosts both code and data. The design of ISRaD allows for participants to become directly involved in the management, design, and application of ISRaD data. The synthesized dataset is available in two forms: the original data as reported by the authors of the datasets; and an enhanced dataset that includes ancillary geospatial data calculated within the ISRaD framework.
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Data Hierarchy 151
The ISRaD data hierarchy consists of eight levels of information. The top level of the data 152 hierarchy is the metadata table (1), which includes information describing the source of data for a 153 particular entry. The remainder of the hierarchical levels can be defined by the spatial extent of the 154 information included in each table. The site (2), profile (3), layer (4), and fraction (5) tables 155 represent information captured from decreasing spatial extents: from the scale of the study area to 156 individual mass fractions isolated from a single soil sample. Special cases of the last three spatial 157 extents further accommodate the temporal context of repeated measurements: (6) fluxes, (7) 158 interstitial, and (8) incubations. In the sub-sections below, we provide overviews and examples of 159 the types of information reported at each level, and for each of the tables that occupy these levels 160 (Fig. 2) . 161
162
The data hierarchy is maintained across tables through the use of unique keys, or linking variables 163
(noted with a "*" in the following descriptions) that are required in each record (row) of data in 164 each table. In addition to the table-specific key, each subordinate table in the hierarchy must also 165 contain the key variables of the above tables. For example, in addition to a unique layer_name, 166 each record in the layer table must also be associated with an entry_name, site_name, and 167 pro_name (profile name) i.e., the key variables for the metadata, site, and profile tables. 168
169
ISRaD provides basic quality assurance/quality control (QA/QC) protocols (described below) 170 applied when ingesting entries. These protocols are used to ensure required variables are complete 171 and that the key variables match across levels of the hierarchy (more detail below). Additionally, 172 each table includes some mandatory variables that are required in order for the entry to be ingested. 173
Variables that are not designated as mandatory need only be completed if those data are available. 174
The ISRaD template and a detailed description containing the full list of variables along with 175 instructions for populating the template can be downloaded or viewed from the "Contribute" page 176 of the web-interface (soilradiocarbon.org). 177
178
For all variables across all hierarchical levels, it is important to observe the acceptable data types 179 (character, numeric) and units. Table   196 Site-level data are limited to the geospatial details defining the coarsest scale of the study area(s) 197 included in each entry. We define a site as a spatially defined location that includes one or more 198 soil profiles. By convention, we define a site as having ≥ 5km radius, i.e., samples collected within 199 5 km of each other should be grouped under the same "site" designation. However, the 5 km radius 200 is a convention only, as the distinction between site and profile may be study-specific, and 201 geospatial data at this resolution is not always available for legacy datasets. The required fields at 202 the site level are limited to the site name (site_name), latitude, and longitude. In other words, 203 spatial coordinates are required to designate a site. Every entry must specify a minimum of one 204 site location, but can include multiple sites that do not need to be located in close proximity. For 205 entries that do not report spatial coordinates, the data curator may estimate latitude and longitude 206 based on the description of the study area using any of the widely acceptable mapping software 207 (e.g., Google Earth, Google Maps, etc.). The site level does not include fields for reporting site 208
properties. Such directly measured variables are reported at the profile level. The intended purpose 209 of the site level data is to provide at least coarse-scale geospatial coordinates for extracting 210 consistently sourced parameters from geospatial datasets, which can then be compared against the 211 range of measurements reported at the profile level. 212 Table   214 Profile-level data includes details pertaining to the specific sampling location of each soil. If to utilize data and other resources rather than to contribute data. Anyone can be a data user 462 provided they agree to the basic user guidelines and terms of use described in the next section. 463 generally work together to seek out funding and to conduct research. Thus, in some cases a group 467 or team of individuals may seek to utilize or modify ISRaD for their purposes. Such groups can 468 petition the scientific steering committee to be formally designated as an ISRaD organization. This 469 process should be followed when groups seek to leverage the ISRaD resources beyond the scope 470 of a basic user or contributor. The steering committee will consider the scope of the work proposed 471 by the group and, when appropriate, provide a letter of support for funding proposals. Approved 472 organizations should nominate a member to serve on the steering committee and, in the case of 473 organizations making large changes or additions to ISRaD, a data maintainer to coordinate the 474 technical aspects of that work. 475 6. Database Availability and User Guidelines Tables   Table 1. The number of data points currently included at each hierarchical level in ISRaD v1.0. 
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